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/ Pollowirg is a trenslation of an article by
K. H. Lysenko and O. S. Afanas'yev of the Dne-
provstrovsk Metsallurglcal Instutute and Melito-

pcl'sk Pedagogical Institute, presented by
Academician U, K. Delimers'kiy, in the Ukreinian-

1:ngu§$a perig%}%;ip%%%%x%%itéfﬂdgz .iygf?ssg%inees

of the %%rain an SSR), No. 8, Kiev, 1961, pages

1049 - 1051,/

The introduction of iphibitors into & corrosion-active
sciution truly changes the properties of the metel surface if
the innibitor particles are aisorbed / 1_/. Por this reason
the question of the atility of the iunhiditor to be adsorbed
is very important in determinsation of the mechanism of ac~
tion of additives as inhidbitors.

We studied the effect ¢f nexamethylenetetraaine as the
inhibitor on the properties of the surfaces of steel and mer-
cury in 2 sulfuric acid solution. The main results and methods
neve been described before in [ 2 - 4_ 7. It was proven that
sctive particles in the solution'nro those of hexamethylene~

tetramine and of the products of its acid deocomposition
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r;;d‘clcotraioguotiois &Nines of various Sempositions
and struetures, formaldehyde, ammonis or all together, in
other words “hexamethylenetetramine complex". Thus, hexa-
zethylenetetramine is olassified by us in the mixed class of
inkibitors ol .the cation-molscular typs. The inhibiting ace
tion of hexamethylemetetramine is explained by changes of
properties of the sulfuric acid solution: imorease in pH
and accumulation of various substances of the hexamethylene-
tetramine complex depending on the pH of the solution. 1In
addition, the adsorption of hexamethylenetetramine on the

surface of metal changes the structure of the doubla layer
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and also changes the active unscreened corrosion surface.
The last function of the hexamethylenetetramine is much more
important in the concentrations of acids used in pickling
and menufacturing.

Our electrooapillary messurements showed that all in-
vestigated concentrations of hexamethylenepetramine shift the
zern tharge potential of mercury in HQSOA to the positive side.
The magnitude of shift in 1N Haso4 is: for conocentration - *
i g/1 == 10 mv; for 10 g/l -- 50 mv; for 40 g/l == 100 mv

(very similar veiues were obteined by us for 0.2 N HS0,).

The specific adsorption on the positively charged
sur?ace 18 also evident for all solutions of hexamethylene=-

iﬁztramine. It 19 observed during shift of the potential
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r;; the positive elde of the potential of the zero oharge for
solutions witn 1 end 10 g/1 of hexemethylenetetrsmine by 50 =
100 mv, and for & solution with 40 g/1 by 200 = 250 mv (this
1e only part of our data).,

The stationary potential of the corroding steel, co-~
vered with scale and steel. without scale, depends on the con-
ceatration of hexamyithelenetetramine and on the concentration
of acid, It may be shifted either in the positive or 4in the
nerative direction with respect to the stationery poteutisal
in the same soluticn, Such a cheracterisitc effect of hexa-
aatuylenetetramine on the magnitade of the stationary poten-
t1al causes Cagorvntion of the individuel ocmponent parts of
the hexamethylenetetramine complex luring anodic polarization
of steel.

In H?.SO4 solution contelning 1 - 10 g/1 of hexamethyl-
enetetramine the values of stationary potential and of the
zero charge potential are very close. Thus, in anodioc polari-
zation at 30 = 50 mv the desorption potential is reached for
the cation reart ¢f the hexemythelenatetramine complex. The
anodic polarization curves in this case have characteristic
desorption slopee. The anodic ocurves for solutions which
contain only forisldehyile do not have such slopes. However,

it 1s only the cation fraction of the hexamethylenetetranine
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In 0.2 ¥ Hasoa which contains 40 g/l of hexamethylenetetramine
the stationary potential (-420 mv) is much more negative than
the zero charge potential (=330 mv), therefore, under these
sonditions the desorption potential is not reached.

At all values of the stationary potential a specific
adscrpiion of the cation fraction of the hexamethylenetetraaine
complex is obmerved at the anode. The electrostatic adsorption
cen take place in that case when the statibnary potential is
more negative than the potential of the gero charge. The com-
tination of the polarization investigzations with steel and
polarographic and slectrocapillary 1nvoatigitiona\\;§h mnerecury,
along with the simultanecus registration oZ current in the
electrocapillary apparatus c¢ircult proved to be highly ef-
fective for determining the mechanism of thg inhitition ac~-
tion,

The mechanism of the action of the additives to solu-
tions should be divided into two groups:

1) Additives which during polarization do not change
their chemical nature and at definite values of the potential
are desorbed from the surface of metal,

2) Additives which are adsorbed at definite values of
the potential and are oxidized or reduced. The effectiveness

Lif such additives as inhibitors is lowsred at those poteatials
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[8% which electrochemical processes take jlnoo.

Osthodes and anodes may adsord cations, anions and
molecules. Their adzorption is due to the action of eleotro-
static and specific foroes or generally by one type of rofopn.
In polarization with external ocurrent the electrostatic effect
on the adsorption of partiocles fro; aolnfion-i. freely regu-
lated. In this the potential of the electrode sither approach-
es or is further removed from the potential at which the ac-
tion of these -ﬁociflc forees l1ls predominant. The obtained

results for the additives of the molecular and cationic type
which were obtained in our investigations and allé the analy-~
sis of the literature data on the additives of the anionic .
tyve /5, 6_7 permitted the establishment of & number of chara-
cteristic signs for the adsorption processes and to establish
the relaticnship between the types of adsorption, magnitude
of sdsorption ([ ), polarisation potential (Cp ), sero charge
potential ((‘L) and the types of additives, as it is shown in
the dlsgranm.

' Por all types of additives in the 1 and 1° regions

eLectrochemical reactions take place, while the fogienu 2 and
2" and 3 are those whers adsorption takes place. The boundar-
“1es betwedn these regions are not'atationnri (they are deter-
mined by many factors which are not considered here), thus we

| _EEP' them with wavy lines. A ]
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The Regions With Pronsunsed Effeste

! 'Y €iectro= rogion of roglen of teglion of oslostree
exidation ) olvetreotetis ) spesifis - eslectrootatl redustion
reglen sheorpilion shoorption sdasrption coglon

Piz. Typleal Regions of the Adsorption Processes at the
Flectrodes Folarized by External Ourrents
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ﬁg" Iu osthodic polarization the el@otro:ﬁatio.adiorption'
of oations inoreases (ourve KLOCD), anéd for snilons it lowers
{ourve ABOSF). The specific actlon increases the adsorptlion
independently of the nature of particles, Thus, if the sddi-
tive 18 unchanged electrocnemically tkhe true adsorptiou ourve
for ths additive of the cationic typs will be MLBOD, while
for the anrionic type -~ ABCEN., Por such substances charac-
Lerigtic adsorpticn is shaent at definite potentials (to the
1at end to the right of points M and K).

Por adéitives which are elesctrooxidized or electroras-
duded the true adsorption shall be SKLEODT and PABOEFX res-
pectively.

If the molecular subetance doss not change the zero
charge potential then in moving away from the Q" to elitrer
side /. the specific adsorption deorsases (region 3._purve BO),
In the following change of thihpdtnntial to either sido-a Cor=
responding recrientation of polar moleculon'nny oocour, then

_ the adsorption of substancss increasss as & result of slectiro-
ptatic forces (CD and BA). The possidility is not excluded
that oxidation or reduction of molecules may ocour at further
changas of potentiel (AP and DT). It is almo possidble that
with'the lowering of the aotlon.of the specific adsorption

forces 8 desorption of molecular substances zay begin, then

— __!
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rghe curve for the moleomics will follow the direotion of m‘
OBY and BIM. A differenmt paih Zor the adsorption curves is
#la¢ pomaible in which only one type of adsorption is pre-~
domiaent.

The scheme for visuel representation of the relation~
shlp between types and magnitudes of adsorption, ,types of
addltives and polarization potential .18 cited. |
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